Plants containing pyrrolizidine alkaloids have been traditionally used as herbal remedies not only in developing countries (Watt & Breyer-Brandwijk, 1962) , but also in Europe (Dragendorff, 1898). In Germany some of the less hepatotoxic plants (e.g. Seneciofuksii and S. nernorensis) are still in use as anti-diabetic herbal remedies (Dr. I. Eichler, personal communication).
Among experimental rats given alkaloidal fractions from Amsinckia intermedia (Fisch and Mey) and Hefiotropium supinum (L.), pancreatic islet-cell tumours haveoccasionally been found . The incidence of pancreatic islet-cell tumours appeared higher in rats given the pure alkaloid, heliotrine, when they were pretreated with large doses of nicotinamide (Schoental, 1975) . Among such rats, some ate voraciously and grew very large, possibly because the pancreatic islet-cell tumours were functional in these rats. It was therefore of interest to measure the concentrations of plasma insulin and of blood glucose in rats at various time-intervals after treatment with heliotrine alone, with heliotrine and nicotinamide, and with only nicotinamide.
In a pilot experiment, white male weanling rats were divided into three groups. Group 1 was given one (or two) doses of heliotrine by stomach tube (approx. 200mg/kg body wt.); group 2 was given the same dose of heliotrine and also nicotinamide (350mg/kg body wt., byintraperitoneal injections lominbeforeand 1-2hafterthealkaloid); group 3 was given only the nicotinamide treatment at the same time as group 2. Blood-glucose and plasma-insulin concentrations in these rats were measured at intervals by using methods described by Frayn (1976). By about 14 months after treatment, plasma insulin concentrations were elevated in three out of four rats in group 1 , and in three out of five rats in group 2, compared with the two rats in group 3. In one rat of group 2 there was a very marked elevation (about twenty-fold) of plasma insulin associated with a low blood-glucose concentration, suggesting the development of a functional islet-cell tumour in this rat.
The open ester pyrrolizidine alkaloids are known to be less effective hepatotoxins than the cyclic diesters (Schoental, 1968 (Macksad et al., 1970) . Though the incidence of primary liver turnours has been reported to be higher among the Beduins than among the town dwellers in Kuwait (Salem, 1967) , the incidence of pancreatic islet-cell tumours has not been recorded. However, the absorption of glucose is more rapid among the Arabs in Saudi Arabia than among the Africans in Zambia (Cook, 1976).
Whether such differences could be related to the different local floras or to differences in the intake of B vitamins requires special epidemiological investigations. The shaded area represents the membrane of an endoplasniic-reticulum vesicle : components are either attached to this or embedded in it. Abbreviations are defined in the text.
